Comparison of Efficiency of Purification (from Human Plasma) of a Nerve Agent Adduct of Butyrylcholinesterase Between the Affinity Gel Method and Immunomagnetic Separation.
O-ethyl S-2-diisopropylaminoethyl methyl phosphonothiolate (VX) is a highly toxic chemical warfare agent because it inhibits cholinesterase (ChE) activity in the nervous system. Inhibition of butyrylcholinesterase (BChE) activity by VX is due to formation of a phosphorylated BChE adduct; this adduct in human plasma can serve as a biomarker of exposure to nerve agents. We compared purification efficiency between the procainamide affinity gel method and immunomagnetic separation (IMS) for the nerve agent adduct of BChE in plasma and then optimized the sample preparation by purifying BChE to measure biomarkers of human exposure to organophosphorus nerve agents. The purification efficiency of IMS was 5-fold greater than that of the procainamide affinity gel method because the antibody conjugate with protein G magnetic beads ensured highly selective capture and high recovery of VX-inhibited BChE from plasma. Protein isolation and extraction of the adduct of VX-inhibited BChE from plasma were made more specific by IMS. A 50 µL of the IMS solution was enough to bind VX-inhibited BChE in up to 0.5 mL of plasma. Nonetheless, the IMS method has a limitation in terms of reutilization of the complexes antibody-magnetic beads. We expect that this approach can be used to quantify other types of organophosphorus adducts in human plasma, thus serving as a possible general assay for biomarkers of exposure to nerve agents.